Background: Several studies have identified certain caregiver factors that can produce variability in their assessments of the capacities of patients with Alzheimer disease (AD). Objectives: To identify the caregiver variables associated with variability in their ratings of patients' capacities. Methods: Consecutive sample of 221 outpatients with AD and their family caregivers. The capacities evaluated by caregivers were the degree of functional disability, using the Disability Assessment for Dementia (DAD); psychological and behavioral symptoms, via the Neuropsychiatric Inventory (NPI); anosognosia, with the Anosognosia Questionnaire-Dementia (AQ-D); and quality of life, using the Quality of Life in AD (QOL-AD). The relationship between these measures and caregiver's gender, burden, depression, and health was analyzed by means of a bivariate analysis, calculating the effect size (Cohen d) and subsequently by a regression analysis, calculating the contribution coefficient (CC). Results: The greatest variability in caregiver assessments was observed in relation to patients with early-stage dementia, where caregiver's burden was the main factor associated with a more negative evaluation (d ¼ 1.02-1.25). Depression in the caregiver was associated with less variability and only in the assessments of patients with moderate dementia (d ¼ 0.38-0.69). In the regression analysis, caregiver factors were associated with greater variance in scores on the NPI (CC ¼ 37.4%) and QOL-AD (CC ¼ 27.2%), and lower variance in AQ-D (CC ¼ 21.6%) and DAD (CC ¼ 10.3%) scores. Conclusions: Caregiver's burden and depression were associated with more negative assessments of patients' psychological and behavioral symptoms and quality of life.
Introduction
In clinical practice and research, certain characteristics of the patient with Alzheimer disease (AD), such as functional status, the presence of behavioral and psychological symptoms of dementia (BPSD), anosognosia, and quality of life, are assessed using measures that rely on the information obtained from caregivers. This information serves as a complement to professional reports and may be used to assess the suitability and effectiveness of therapeutic interventions. However, various studies have identified certain caregiver factors that can produce variability (and lead to errors or bias) in their assessment of the patient's capacities.
With respect to functional status, biased assessments have been associated with depression in the caregiver 1 as well as with greater burden, 2,3 both of which lead to underestimation of the patient's capacities. Similarly, caregiver reports of patients' financial abilities have been found to lack validity, showing both over-and underestimates. 4 Higher educational and sociocultural levels among caregivers have, however, been associated with more accurate reports. 5 As regards the BPSD, younger and less well-educated caregivers as well as those with more depression and greater burden have been found to report more BPSD. 6 Female caregivers also seem to experience greater burden in relation to BPSD. 7 In general, the findings indicate a low level of agreement between patient, relative, and formal caregiver reports of the patient's symptoms. 8, 9 Anosognosia in the patient has been shown to increase burden in caregivers, [10] [11] [12] [13] leading them to underestimate the patient's capacities. 14, 15 The caregiver's evaluation may also be influenced by variables such as personality, general well-being, and the quality of relationship with the patient, and these factors may also produce a degree of bias in caregiver assessments. 16 When it comes to evaluating the patient's quality of life (QoL-p), both burden [17] [18] [19] [20] [21] [22] and depression [19] [20] [21] [22] [23] [24] in caregivers have been shown to produce a negative bias in their assessments. Likewise, burden and poor mental health in caregivers are inversely correlated with their perception of QoL-p 25, 26 ; female caregivers give the most negative ratings of QoL-p, 17, 27 and they also present with more depression and anxiety. 28, 29 In light of the above, the aim of the present study was to identify and quantify the caregiver factors that may lead to variability in their assessments of the patient's functional capacities, neuropsychiatric symptoms, anosognosia, and quality of life. Furthermore, these factors were examined in relation to the different stages of AD. The study hypothesis was that caregiver's burden, depression, gender, and health might all be related to the variability in caregiver assessments of patients' capacities.
To the best of our knowledge, this is the first study to conduct, in the same sample, a comparative analysis of the influence of caregiver factors on the assessment of 4 important areas of the capacities of patients with AD, doing so in relation to the level of impairment shown.
Methods

Design and Study Population
The design was an observational, cross-sectional, and analytic study. A consecutive sample was recruited from outpatients seen at the Dementia Unit of the Neurology Service of the Bellvitge University Hospital (Hospitalet de Llobregat, Spain). They were all diagnosed as having either AD according to Diagnostic and Statistical Manual of Mental Disorders criteria 30 or probable AD according to National Institute of Neurological and Communicative Disorders and Stroke/Alzheimer Disease and Related Disorders Associations criteria. 31 The patients were excluded if they presented with vascular or traumatic events or alcohol or substance dependency or abuse. The main family caregiver was defined as the person who was responsible for helping the patient with activities of daily living (ADL). The study was approved by the hospital's clinical research ethics committee.
The sample comprised 221 patients and their respective family caregivers. On the basis of previous studies, 10, 17 this sample size enabled us to detect, with a power of 84% and accepting an a risk of .05 and a b risk of .20 in a 2-tailed independent contrast, a difference of 4 points or more in the total score on the Disability Assessment for Dementia (DAD; standard deviation [SD] ¼ 10), 8 points on the Neuropsychiatric Inventory (NPI; SD ¼ 20), 6 points on the Anosognosia Questionnaire-Dementia (AQ-D; SD ¼ 15), and 2 points on the Quality of Life in AD (QOL-AD; SD ¼ 5). This sample size yielded a power of 99% to detect an effect size of 0.4 or higher in a multivariate linear regression with a maximum of 8 predictors, an a risk of .05, and a coefficient of determination of 0.3.
Measures
Clinical and Sociodemographic Data. Sociodemographic data for patients and caregivers were gathered using an ad hoc structured questionnaire.
Cognitive Assessment of the Patient. This was based on the Mini-Mental State Examination (MMSE), 32 a brief cognitive assessment whose score ranges from 0 to 30 (the lower the score the greater the cognitive deterioration). This was administered directly to the patient.
Stage of Dementia. The criteria applied here were those of the Global Deterioration Scale (GDS). This is a clinical assessment scale designed to determine the stage of a patient's dementia. 33 Functional Assessment of the Patient. This was based on the DAD, 34 a measure of basic and instrumental ADL. The DAD comprises 40 items, and its total score ranges from 40 to 80 (the higher the score the greater the functional capacity). This assessment was based on the information provided by caregivers.
Behavioral and Psychological Symptoms of Dementia. This aspect was assessed by means of the NPI, 35 which comprises 12 subscales that assess the frequency and severity of 12 neuropsychiatric symptoms. This assessment was based on the information provided by the caregivers. Scores range from 0 to 144, and the higher the score the greater the frequency and severity of behavioral disorders.
Anosognosia of Patients. The AQ-D 36 comprises 30 items that refer to cognitive/functional deficits and personality changes, with each item being rated according to the frequency of occurrence, from 0 (never) to 3 (always). The total score therefore ranges from 0 to 90, with higher scores being indicative of greater anosognosia. Although the final score is derived by calculating the difference between caregiver and patient scores, for the purposes of the present study only the caregiver score was used, in order to determine the presence of rating variability.
Measure of Quality of Life. The QOL-AD scale is designed to assess the QoL-p. 20 Only the score from the caregiver's perspective was used here. The scale comprises 13 items that refer to different aspects of the patient's well-being. Scores for each item range from 1 (poor) to 4 (excellent), yielding a total score between 13 and 52; the higher the score, the better the quality of life.
Depression. The Geriatric Depression Scale (GDS-d), in its 15-item format, 37 was directly administered to patients and caregivers. The cutoff score for probable depression is !6.
Physical and Mental Health of Caregivers. This was assessed using the abbreviated version of the SF-36 Health Survey, 38 a 12-item instrument whose total score ranges from 12 to 28. It yields 2 global dimensions, physical and mental, on each of which the possible score ranges from 0 to 100 (the higher the score the better the respondent's health).
Caregiver Burden. This was assessed using the Zarit Burden Interview (ZBI), 39 which comprises 22 items that are scored on a Likert-type scale ranging from 1 (never) to 5 (almost always). The total score therefore ranges between 22 and 110, and the higher the score the greater the burden. The Spanish adaptation used here established a cut off of !46 for the presence of burden. 40 
Procedure
Neurologists from the Dementia Unit identified eligible patients according to the inclusion criteria and determined their degree of dementia in terms of GDS stage. 33 The sample was recruited between January 2011 and July 2012. Of the total number of patients who met the inclusion criteria, only 6 families declined to participate.
In the initial study interview, the aims of the research were explained to patients and caregivers, and informed consent was obtained from all the participants. Patients and their caregivers were then interviewed separately by 2 psychologists trained in the administration of the respective tests and instruments.
Statistical Analysis
A descriptive analysis of the clinical and sociodemographic characteristics of the sample was carried out, using absolute and relative frequencies for qualitative variables and measures of central trend and dispersion for quantitative variables.
The influence of clinical and sociodemographic caregiver variables on caregiver assessments of patients' capacities (functional status, neuropsychiatric symptoms, anosognosia, and quality of life) was analyzed by means of parametric tests (analysis of variance [F] and the Student test [t]) and nonparametric tests (Mann Whitney U [z] and Kruskal-Wallis [w 2 ]), in accordance with criteria of normality. When there was a significant difference between the 2 measures, Cohen d was calculated in order to determine the effect size. The bivariate analysis was conducted both for the sample as whole and according to GDS stage.
Finally, several multiple linear regression models were fitted, using the scores on the DAD, NPI, AQ-D, and QOL-AD as dependent variables, and the clinical and sociodemographic factors of caregivers and patients, which were shown to be significant in the bivariate analysis as independent variables. The analyses were conducted using the Enter method (introducing all the variables in a single step). In the multiple linear regression analysis, the contribution coefficient (CC) for each variable was calculated by means of the solution suggested by Guilford and Fruchter: b coefficient Â the coefficient of correlation with the dependent variable. 41 For hypothesis contrasts, the level of statistical significance was set at P < .05. All data processing and analysis were performed using SPSS (SPSS Inc.; Chicago) version 17.0 for Windows.
Results
Description of the Sample
The study sample comprised 221 caregivers and their corresponding patients. 
Caregiver Assessments of Patient Capacities in the Global Sample
Caregiver's gender (women), greater burden (ZBI), more depression (GDS-d), and poorer mental health (SF-12) were all associated with more negative caregiver assessments of the patient's functional capacities (DAD), anosognosia (AQ-D), behavioral and psychological symptoms (NPI), and quality of life (QOL-AD).
The factor that produced the greatest variability in caregiver assessments was burden, this being the case for all the capacities that were evaluated. The effect size (d) was also important, ranging between .79 for scores on the DAD and 1.02 for the AQ-D. The next most relevant factor was depression, with a moderate effect size (d ¼ .52-.74) in all the assessments. Smaller differences were observed in relation to caregiver's mental health (d ¼ .40-.50) and gender (d ¼ .36-.50). The complete data are shown in Table 2 .
Caregiver Assessments of Patient Capacities According to GDS Stage
In order to analyze in greater detail the discrepancies between caregivers, the data were disaggregated according to the GDS stage of the patients, the aim being to obtain homogeneous groups of patients as regards their degree of deterioration (Table 3 ).
This analysis revealed that it was in relation to patients with early-stage dementia (GDS 4) that caregiver factors had the greatest influence on the variability of assessments. Caregiver's burden was again the most significant factor as regards the observed variability, with very important effect sizes (d ¼ 1.02-1.25). In contrast, depression in the caregiver was not associated with any significant differences in caregiver assessments of early-stage patients. Female caregivers gave more negative assessments on the DAD (d ¼ .55) and NPI (d ¼ .51), while those caregivers with poorer health (SF-12) gave more negative ratings on the NPI (physical, d ¼ .47; mental, d ¼ .82) and QOL-AD (physical, d ¼ .63; mental, d ¼ .52).
In the analysis of assessments of patients with moderate and severe dementia, only greater burden and depression in the caregiver remained significant variables. Due to the small number of participants involved, we also conducted an analysis of GDS stages 5 and 6 combined. The results confirmed (1) that caregivers with greater burden gave more negative ratings on the NPI 
Sociodemographic Caregiver Variables
Most of the caregiver variables (age, years of schooling, living with the patient, working outside the home, and having other dependents) were not associated with significant differences in relation to the assessment of the patient capacities. In fact, the only sociodemographic variable that had a significant influence on the variability of assessments was gender. The bivariate analysis of the global data showed that female caregivers, and especially daughters ( Table 2) , gave a more negative assessment of patients than did male caregivers, although this difference was not always significant when the data were disaggregated by GDS stage or in the regression analysis.
Overall, the caregiver factors associated with female gender were younger age (men ¼ 68. 8 
Multiple Linear Regression Analysis
In the regression analysis, caregiver burden was associated with a negative assessment in all areas, and it was the factor that contributed mostly to the observed variance. Greater depression was also associated with more negative assessments on the NPI. In fact, the greatest variability was observed in relation to neuropsychiatric symptoms, while the least corresponded to functional capacities. Although depression and mental health did not appear to be very significant in the regression analysis, there was a notable correlation (Spearman coefficient) between caregiver burden and both these variables (depression: r s ¼ .49, P < .001; mental health: r s ¼ À.50, P < .001).
In patients, the greatest variability was associated with GDS stage for all the assessments. The contrast carried out to determine the relative influence of caregiver and patient factors, estimated by means of the CC, showed that caregiver factors were associated with greater variance in scores on the NPI (caregivers ¼ 37.4% vs patients ¼ 9.8%) and QoL-AD (caregivers ¼ 27.2% vs patients ¼ 20.0%), whereas patient factors were more relevant in relation to the DAD (caregivers ¼ 10.3% vs patients ¼ 59.8%) and the AQ-D (caregivers ¼ 21.6% vs patients ¼ 44.5%; Table 4 ).
Discussion
Influence of Caregiver Factors on Patient Assessments
In all previous studies of discrepancies in caregiver assessments of patient's capacities, 10, 17, 25, 26, 42 the greatest variability was attributed to the status of patients themselves. As a complement to this research, the present study sought to determine whether certain caregiver factors (gender, burden, depression, and health) might also be related to the variability in these assessments.
The results obtained confirm the proposed hypothesis regarding the influence of caregiver factors on the scales and tests used to assess different aspects of the patient with AD. Caregiver burden was the most important factor as regards the variability in caregiver assessments, most notably in relation to early-stage patients with dementia. The observed effect was always in the same direction, namely the greater the burden the more negative the patient assessment. These results highlight that caring for the patient with Alzheimer implies a degree of burden that can lead to important subjective changes in caregiver perceptions. In general, previous studies have also reported that caregiver burden is associated with a more negative assessment of the patient's functional capacities, 2,3 neuropsychiatric symptoms, 2,6 anosognosia, 14 and quality of life. [17] [18] [19] [20] [21] [22] In contrast to the results of burden, depression in the caregiver did not influence the assessments of early-stage patients, although there was an effect for those with mid-stage dementia. The fact that depression in the caregiver is associated only with the variability of assessments in relation to more advanced dementia that could be due to the greater impairment of these patients, which might lead not only to a greater sense of loss among caregivers but also to more depressive feelings as a result of prolonged exposure to a stressful situation. Generally speaking, previous studies have also reported an association between caregiver depression and more negative assessments of the patient's functional capacities, 1 neuropsychiatric symptoms, 6 and quality of life. [19] [20] [21] [22] [23] [24] [25] [26] Caregiver gender had less of an influence than both burden and depression. In general, however, women, and especially daughters, gave more negative assessments of the patient's capacities. Furthermore, burden, depression, and poorer mental and physical health were more commonly reported by female caregivers. These findings are consistent with previous research, which has found greater burden and more psychiatric symptoms among female caregivers, 28, 29, [43] [44] [45] who also gave more negative assessments of the patient's neuropsychiatric symptoms 7 and quality of life. 17, 27 These gender differences could be due to men paying less attention to their emotions or to women using less effective coping strategies. 46 At all events, the present data also indicate that women have a greater involvement in caregiving tasks.
Variability in Caregiver Assessments of Patient Capacities
The greater variability observed in the assessment of patients with early-stage dementia may, at first sight, seem paradoxical, unless one considers the subjective aspects of caregiving. Specifically, this greater variability, associated with higher levels of burden and poorer mental health, could be due to the greater impact that dementia has on the caregiver in the early stages, whereas by the time the patient has developed mid-stage dementia, the caregiver may have become somewhat accustomed to the impairment and be better able to adapt to the situation. In line with the present results, 1 previous study found that spouse assessments of anosognosia were more severe in the group of patients with early-stage dementia, when compared with the mid-stage dementia group. 47 The least variability in caregiver assessments of patient capacities was observed in relation to functional capacities and anosognosia. Given that the AQ-D places greater emphasis on the awareness of cognitive and functional deficits than that of behavioral and psychological symptoms, one can speculate that it is easier for caregivers to be more objective about a functional deficit than a behavioral symptom, as the former has a greater impact. 48 Neuropsychiatric symptoms were associated with greater variability in caregiver assessments, probably due to their greater impact on caregivers. Various studies have highlighted the extent to which behavioral disorders in the patient can affect caregivers. 43, 48, 49 In one study of caregiver assessments of depression in the patient, caregiver variables accounted for 33% of the variance, with caregiver depression and burden being the most relevant factors. 50 In the present study, the assessment of the QoL-p also showed considerable variability, most likely due to the high degree of subjectivity that is inherent within it, in addition to the associated factors such as caregiver burden and depression. [21] [22] [23] [24] 27, 28 
Conclusions
The results of this study confirm that certain factors associated with caregivers may lead them to give more negative assessments of the capacities of patients with AD. These more negative ratings are most notable in relation to assessments based on the NPI and QOL-AD and less so for the AQ-D and DAD. Caregiver burden and depression were the most relevant factors and were more present among female caregivers. Consequently, it would be advisable to treat with caution any assessments of patient capacities that are made by caregivers with these characteristics.
A further conclusion to be drawn is that dementia units would do well to encourage family caregivers to take advantage of support groups, such as those offered by the Alzheimer Association. By helping caregivers to develop a better understanding of the disease and to adapt to its implications, these groups can also assist in reducing burden and depression, which 
